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The monitoring of trace metal contaminants in food and environmental 
samples has always been an important issue for health protection. And the 
background value and the translation mechanism of heavy metals within the 
ecosystem, is a primary knowledge to insure the safety of crop. This work 
mainly studied two systems, vegetable - water culture and tea - soil 
(atmosphere). It was aimed to find out the method to estimate the soil 
pollution and make the model of “Green” farm. 
The dissertation consists of 5 parts: 
Chapter 1 of this thesis was an overview of current research status: the 
translation mechanism and influence factors for heavy metals coming into the 
plant tissues from the atmosphere or the soil. Heavy metals pollution is 
serious in our country and becoming harmful to people’s health so that the 
project of this paper was established. Isotope trace is a useful method to do 
this work and the generation, advantage and applications of isotope trace were 
introduced in detailed. 
In chapter 2, it was applied that the function of isotope ratio detection of 
ICP-MS. The principle of isotope dilution was introduced and it was chosen to 
detect the lead content in tea and soil samples. Later, original isotope ration 
were used to distinguish the different district of these samples. 
It was seen that the principle of stable lead isotope trace and its application 
in tea system in chapter 3. Simulated rainfall which contained 500 µg/L 















showed that lead content changed more quickly in tea leaves under spraying 
condition when the two modes contained the same lead pollution and the lead 
containing tended to localization in tea tissues. 
In the fourth chapter, water culture was chosen as the model system and 
celery (Apium raveolens L.) was selected as a representative vegetable to 
study the lead, cadmium and copper’s chemistry behavior and influence 
factors. 
In the last chapter, it was detected and estimated heavy metals content of 
teas, vegetables in sale and tea garden soils of Fujian province. And it was 
shown that lead content adding with the bioavailability of soil can estimate the 
pollution of soil. 
The main innovation of this thesis is: 
(1) The principle of stable lead isotope trace was applied in tea system to 
study the soil or atmosphere lead pollution. 
(2) Previous studies suffered from limitations with the condition of high 
stress concentration and a single dose. In this work, low stress and multiple 
doses was used to estimate the lead pollution. 
Future research: 
Future research is speciation analysis with the separation technique HPLC, 
CE, TOF-MS and hyphenated with ICP-MS to detection isotope tracer. 
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